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University of Alabama 
The 10th annual Inclusion in Science, Learn-
ing a New Direction Conference on Disabil-
ity (ISLAND) was hosted by the University 
of Alabama in Huntsville (UAH), with sup-
port from the UAH College of Education, 
UAH Office of Academic Affairs, and the Al-
abama Institute for the Deaf and Blind, as 
well as the Princeton Center for Complex 
Materials (PCCM), a National Science Foun-
dation funded Materials Research Science 
and Engineering Center (MRSEC) and the 
UAH Center for Cybersecurity Research and 
Education (CCRE). On October 4-5, 2019, 
the conference was held at the U.S. Space 
and Rocket Center facility and at the new 
Student Services Building on the UAH cam-
pus. This year’s presentations included inno-
vative research by science educators in 
formal and informal educational settings, 
from pre-K-12 to higher education, as well as 
from science education researchers, access 
technology developers, and other persons in-
terested in the promotion of the full inclusion 
of people with disabilities in Science, Tech-
nology, Engineering, and Mathematics 
(STEM) professions. The 2019 ISLAND 
conference featured seventeen presentations 
over the two-day period. The following is in-
tended to give the reader an overview of 
these presentations. This is not intended to be 
a comprehensive synopsis of all aspects of 
the discussions that were presented. Rather, 
readers are encouraged to review full papers 
authored by the presenters highlighted herein. 
All presenters were invited to contribute pa-
pers to this special section of JSESD.
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PRE-CONFERENCE WORKSHOP 
The conference opened with a six-hour 
Space Camp “experience” on Friday, Octo-
ber 4 that was held at the U.S. Space and 
Rocket Center in Huntsville, Alabama. Par-
ticipants had the opportunity to experience 
how some space camp activities have been 
adapted for students with visual impairments. 
This was done by providing large print 
and/or braille scripts on different space mis-
sions that students undertake as part of their 
experience. Additionally, braille labels were 
placed on control panels on Space Shuttle 
simulators. Text-to-speech control panels 
were used to provide audio feedback to con-
trol values that informed the student partici-
pant about what to do next. All participants 
had the opportunity to use the multi-access 
trainer (MAT) to experience a 360-degree ro-
tation on three axes that all astronauts expe-
rience. There was also a 1/6-gravity walking 
experience that simulated what astronauts 
experienced in terms of gravity when walk-
ing on the moon during the Apollo moon 
missions. Overall, this experiential learning 
opportunity was successfully adapted for stu-
dents with visual impairments. 
ISLAND KEYNOTE 
On the evening of October 4th, ISLAND 
conference attendees had the opportunity to 
listen to a keynote lecture by Dave Schlep-
penbach of Tactile Solutions, Inc. from Lafa-
yette, Indiana. Mr. Schleppenbach talked 
about his interests in hard copy braille pro-
duction and his long-term vision of develop-
ing refreshable braille devices. This
presentation featured his company’s proto-
type multi-line refreshable braille display. 
This device is magnetically driven and can 
provide both refreshable braille and tactile 
graphics representations on the same device. 
 
This type of capability has long been desired 
by the blind community; however, previ-
ously this protype technology has not been 
possible due to engineering challenges. This 
device has a less than one second refresh rate 
which is much faster than any prototypes fea-
tured in the past. This innovative device has 
high potential to revolutionize how persons 
who are blind and read braille can read and 
access braille content in the future. 
INTERNSHIP OPPORTUNITIES AT THE 
BUREAU OF RECLAMATION 
The first presentation at this year’s confer-
ence on the Saturday program was delivered 
by Kevin L. Kelly, Ph. D., from the U.S. Bu-
reau of Reclamation Technical Service Cen-
ter. Dr. Kelly discussed the wide variety of 
internship programs the Department of Rec-
lamation currently promotes for persons with 
disabilities. These internship programs pro-
vide opportunities for both undergraduate 
and graduate students who are interested in 
STEM fields of study. Persons from other 
minority groups are also welcome to partici-
pate in this inclusive internship program. The 
Department of Reclamation has one of the 
largest employment records for hiring per-
sons with disabilities. At the time of the 
presentation, approximately 12% of all em-
ployees have a documented disability. Re-
cruitment efforts are not targeting one 
specific disability group as this is prohibited 
by the United States Federal government. 
Therefore, recruitment efforts are made 
through non-for-profit organizations. Many 
times, internship opportunities can lead to 
full-time employment opportunities for par-
ticipants in these internship programs. Over 
all, this program promotes persons with dis-
abilities in the STEM fields of study by 
providing employment opportunities and 
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work experiences for persons with disabili-
ties interested in STEM fields of study. 
THE ACCESSIBILITY OF MATHEMATICAL 
NOTATION ON THE WEB AND BEYOND 
Dr. Jason White from Educational Testing 
Service, which is in Princeton, New Jersey, 
discussed the differences between presenta-
tion versus content MathML and the types of 
text-to-speech screen reader support that cur-
rently exist to render mathematics content 
via text-to-speech and refreshable braille 
Nemeth code representation. He also dis-
cussed how the World-Wide-Web Consor-
tium or W3C MathML working group is 
currently developing MathML version 4. 
Work on aspects of this evolving standard 
has been going on since the 1990’s. The need 
for a person with a print disability to write 
and manipulate mathematics content to solve 
mathematics problems is essential for stu-
dents with disabilities who are interested in 
pursuing STEM fields of study. Much work 
still needs to be done in the accurate repre-
sentation of mathematics content and support 
from web browser and publishing communi-
ties need to clearly define MathML and other 
necessary standards to making mathematical 
and other science content accessible on the 
web for persons with disabilities. 
IN SEARCH OF A MOLECULAR VISION 
Touching on a similar theme, the presenta-
tion of Dan Barrett from Houghton Mifflin 
Harcourt, Evanston, Illinois, discussed the 
W3C’s new chemistry community group that 
was started in Summer 2019. This W3C 
group is open to all interested persons who 
wish to have a voice in how chemistry con-
tent can be made more accessible in a digital 
context. This presentation illustrated a series 
of known general chemistry examples that 
have traditionally presented accessibility 
challenges. In the current landscape, these 
examples have leveraged tactile graphics, 
braille and large print, along with three-di-
mensional model representations to address 
the accessibility gap. Dan discussed how 
these current best practices may be translated 
and transformed on a digital platform. This 
presentation spoke about the current land-
scape and future directions as to where we 
need to go. The W3C chemistry group is 
working on defining the knowledge gap 
clearly so that viable solutions can be pro-
posed to help us get to where we want to be. 
ACCESSIBLE ACCOMMODATIONS FOR 
LEARNING CYBERSECURITY 
Dr. Derrick W. Smith, Jesse R. Hairston, and 
Tania Williams from the University of Ala-
bama in Huntsville highlighted a pilot sum-
mer camp for students with visual 
impairments to have experiences in accessi-
ble cryptology and cybersecurity. Aspects of 
the camp were presented that included a 
braille labeled decoder ring. Additionally, the 
presenters demonstrated how short audio 
files were used to communicate clues to iden-
tify passwords to access secure information 
that was needed as part of a scavenger hunt. 
This experiential learning opportunity for 
students with visual impairments is designed 
to leverage the use of access technology such 
as text-to-speech screen readers, screen mag-
nification, and refreshable braille displays 
along with hard copy tactile graphics to com-
municate key aspects of the activities as part 
of the overall experience. The need for an ac-
cessible cybersecurity certification assess-
ment was also discussed as part of this 
presentation. It is the expectation of the cy-
bersecurity camp organizers to increase par-
ticipation in subsequent years. 
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ACCESSIBLE STEM PRODUCTS AND 
BEYOND 
Rosanne Hoffmann and Ken Perry from the 
American Printing House for the Blind 
(APH), which is located in Louisville, Ken-
tucky, spoke about a range of efforts towards 
accessible STEM products. Their panel 
presentation first discussed a new product 
called, “Build a Cell.” This consists of tactile 
manipulatives of cells. It includes moveable 
components that are also braille labeled and 
can be used as part of formal lessons or for 
individualized instruction. This new product 
from APH represents a standardized way of 
teaching lessons on a cell for students with 
visual impairments. The second part of this 
presentation consisted of different APH 
products that will be commercially available 
in 2020 that will promote computer program-
ming skills. The products involved physical 
manipulatives that can be connected to use 
text-to-speech output to illustrate computer 
code structure. Additional partnerships with 
other companies have been formed to figure 
out ways to make computer programming, 
specifically in the area of coding, more ac-
cessible to students with visual impairments. 
Overall, the products presented are eligible 
for quota dollars, which evolved from the 
Help Educate the Blind Act of1879, making 
these products readily available in K-12 
classrooms in the United States. 
USE OF ARGUMENTATION BY 
DEAF/HARD-OF-HEARING STUDENTS 
Dr. Todd Pagano from the Rochester Institute 
of Technology, (RIT), Rochester, New York, 
discussed the RIT associate degree program 
for Laboratory Science and Technology 
through the National Technical Institute for 
the Deaf (NTID). NTID is a standalone col-
lege within RIT. This program to date has a 
98% job placement of its graduates. All stu-
dents who are deaf who qualify only pay one-
third tuition as compared to other RIT stu-
dents. All appropriate scaffoldings are pro-
vided. The research question investigated how 
the Laboratory Science and Technology (LST) 
associate degree students use an on-line cli-
mate science resource as part of their studies 
in their degree program. More specifically, the 
question focused on the types of scientific ar-
guments were observed during their assign-
ments as part of a climate science activity. The 
specifics of this study and the data analysis 
will be discussed by the authors of this presen-
tation in another paper in this issue. 
EXPLORE STEM KIT DIAGRAMS FOR 
BRAILLE READERS IN INCLUSIVE 
CLASSROOMS 
The morning session was concluded by Dr. 
Sariat Adelakun from the Federal College of 
Education (Special), Oyo, Nigeria. Dr. Ade-
lakun discussed her work on the development 
of a standardized set of tactile graphics that 
are STEM oriented. Her research found the 
tactile graphics benefited the students with 
visual impairments the most when the tactile 
graphics were made available to the student at 
the same time non-visually impaired students 
were exposed to the same visual information 
during a classroom lecture. All the tactile 
graphics were labeled in large print and in 
braille. Additionally, this work described the 
use of a metal board that leveraged large print 
and braille labeled magnets to illustrate math-
ematical concepts. This would allow the stu-
dents with visual impairments to directly 
manipulate algebraic and other mathematical 
problems. Overall, one of the major intended 
outcomes of this research is to develop a set 
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of standardized tactile graphics as part of a 
STEM Kit for individuals with visual impair-
ments that can be used both in the classroom 
and on large-scale assessments.  
PROMOTING DIVERSITY AND ACCES-
SIBILITY AT UNIVERSITY RESEARCH 
CENTERS 
To kick-off the afternoon session, Daniel Stein-
berg from Princeton University, Princeton, 
New Jersey, discussed the importance of an 
ecosystem of partnerships in the science edu-
cation and outreach communities. The history 
and evolving mission of the National Science 
Foundation supported Materials Research in 
Science and Engineering Centers or 
(MRSEC)s was discussed. Achieving syner-
gistic involvement from university research 
scientists and graduate and undergraduate stu-
dents involved in outreach activities is critical 
in promoting quality science outreach in your 
local community. The nationwide network of 
MRSEC Education Directors, and their poten-
tial transformative impact and influence as a 
result of informing them about disability edu-
cation was also discussed as part of this presen-
tation. The 2020 ISLAND conference will be 
hosted at Princeton University September 11-
13, 2020. More details to come on the confer-
ence website in Spring 2020. 
CULTURALLY RELEVANT PEDAGOGY 
IN SCIENCE EDUCATION WITH STU-
DENTS WHO ARE BLIND/VISION IM-
PAIRED 
Monique Coleman, a Ph.D. candidate from 
Rutgers University, New Brunswick, New 
Jersey, discussed the roles that equity and in-
tersectionality play with culturally responsive 
education (CRE) for students who are visually 
impaired and may be from other culturally di-
verse backgrounds. The importance of sci-
ence education and accessibility to technical 
content in STEM (e.g. mathematical deriva-
tions, chemical expressions, statistical content, 
graphical representations in Biology) and why 
it should be inclusive for all learners was a key 
point of this presentation. Teachers need to 
understand that cultural aspects of diverse 
learners can have a major impact on how stu-
dents learn. Accessibility in science education 
and how the Next Generation Science Stand-
ards (NGSS) can complement one another 
were also discussed. 
MAKING THE COMPUTATIONAL MI-
CROSCOPE ACCESSIBLE TO THE 
SIGHT-IMPAIRED 
The next presentation was from Dr. Jodi A. 
Hadden, Olivia R. Shaw, and Sharon Rozov-
sky from the University of Delaware, Newark, 
Delaware. Dr. Hadden’s presentation dis-
cussed appropriate scaffoldings for an under-
graduate student who is visually impaired to 
conduct computational microscopic analysis 
in a simulated environment. Specific adapta-
tions to access command line interfaces used 
to drive computational microscopes were pre-
sented. The use of tactile graphics and 3D 
models to analyze molecular structures in this 
cross disciplinary science research space was 
discussed. Overall, this work represents how 
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an inclusive STEM learning experience can 
be made possible by leveraging access tech-
nologies along with commonly used visual 
molecular dynamics software tools in con-
junction with super computers. 
ANALYZING MISCONCEPTIONS OF 
THE STUDENTS WITH VISUAL IMPAIR-
MENTS 
Dr. Tiffany Wild, from The Ohio State Uni-
versity, Columbus, Ohio presented research 
that interviewed students with visual impair-
ments on their perceptions of science con-
cepts. According to Dr. Wild, often her work 
found students with visual impairments con-
nected concepts together that may or may not 
have had any relationship to one another. In 
all her work to date she has found that com-
pared to sighted students, students with vis-
ual impairment had a lower level of 
understanding of science concepts Over all, 
the Next Generation Science Standards 
(NGSS) and guided inquiry activities in the 
general education classroom have proven 
themselves to be the best way to minimize 
misconceptions of science concepts. 
VISUAL IMPAIRMENTS IN THE MOD-
ERN RESEARCH ENVIRONMENT 
Dr. Stefan M. Kilyanek from the University 
of Arkansas, Fayetteville, Arkansas, shared 
an authentic view of how he, as a person with 
blindness/low vision, conducts organometal-
lic chemistry research as part of his faculty 
obligations at the University of Arkansas. He 
leverages his useable vision with high pow-
ered magnification glasses. He also requires 
a high level of organization in his research 
laboratory that involves different reagents 
consistently placed in their appropriate space. 
Additionally, he has clearly defined work 
spaces for himself and other spaces for his 
graduate students. He describes his use of 
personal protective equipment in several as-
pects of his work that includes simply re-
moving glassware from drawers to working 
in glove boxes. Laboratory safety and having 
a clear understanding of what risks you are 
and are not willing to take in your research 
can guide a researcher as to the types of work 
you want to investigate. Over all, Dr. Kilya-
nek operates an externally funded research 
group and performs all teaching obligations 
required by his chemistry department. 
STEM AND CODING ACTIVITIES WITH 
THE TI-84 PLUS 
This presentation from Steve DeBauge of 
Texas Instruments (TI) located in Dallas, 
Texas, featured different TI products that have 
been made accessible to allow students with 
visual impairments the opportunity to learn 
how to write computer programs. This can be 
done with the TI-84 talking calculator, but it 
can also be done with software products from 
TI. Hardware equipment that is compatible 
with these TI products was also demonstrated 
as part of this presentation. TI offers this 
equipment free of charge for professional de-
velopment training opportunities for teachers 
upon request. Over all, this equipment is help-
ing to provide another way for students with 
visual impairments to learn how to code. 
3D PRINTING FOR PEOPLE WHO ARE 
BLIND 
Caroline Karbowski from The Ohio State 
University, Columbus, Ohio discussed a new 
charitable organization called, “See 3D.” 
This new organization makes 3D models 
available for free to teachers and students 
with visual impairments. They feature braille 
labels and long text descriptions to provide 
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orientation to each model. This organization 
is open to requests for new models through 
their website. They are also looking for more 
donations and other sources of funding to try 
to keep providing these models available for 
free to the end users. See3D is open to part-
nerships with universities to conduct educa-
tional research.  
DEMOCRATIZING INCLUSION VIDEOS 
AND ACCESSIBLE LAB EXPERIMENTS 
The penultimate talk was delivered by Tom 
Grushka and April Hill from Metro State 
University, Denver, Colorado. This presenta-
tion shared information about a series of vid-
eos that were produced based on one blind 
student’s experiences they had as part of an 
undergraduate chemistry course. These vid-
eos present positive and negative illustra-
tions of different interactions that illustrate 
social dynamics between students. These 
videos serve as an illustrative set of examples 
for science educators and students with vis-
ual impairments to consider when planning 
for blind student participation in a chemistry 
laboratory course. 
MY JOURNEY IN STEM 
The final presentation of the conference was 
delivered by Rafael San Miguel, a deaf re-
search scientist formerly from the Coca Cola 
Company and recently retired. This presenta-
tion discussed the adaptations Dr. San Mi-
guel was forced to make as he went through 
his schooling experience. He depended on lip 
reading as his main form of communication 
throughout his professional career. He had a 
reluctance to learn sign language because it 
would make him appear more different than 
his classmates since he was mainstreamed in 
his entire K12 experience. However, this 
communication methodology did not hold 
him back since he had a successful career for 
both NASA and the Coca Cola Company. 
Overall, his life experience shows the resili-
ence a person with a disability needs to have 
in order to successfully overcome their disa-
bility in a STEM field. 
The 2019 ISLAND conference included sev-
eral presentations that featured techniques 
and approaches for teaching a range of scien-
tific disciplines in unique ways. Many pre-
senters described and demonstrated 
methodologies that were implemented in 
their specific situations, which could be rep-
licated and adapted for different contexts. 
Additionally, several presentations featured 
authentic perspectives by scientists with dif-
ferent disabilities. This snapshot view of 
challenges that were presented by persons 
with disabilities added a complementary fla-
vor to this year’s proceedings. More formal 
research conducted in the future, to deter-
mine the effectiveness of some of the meth-
odologies presented as part of the ISLAND 
conference, may lead to innovative new best 
practices for the science education commu-
nity. Multisensory science instruction is be-
coming more mainstream, and new 
innovative digital technologies are becoming 
more readily available to effectively render 
STEM content in more inclusive, accessible 
ways. These advances will further promote 
persons with disabilities entering the STEM 
fields of study. More discussions as part of a 
community of practice are needed to further 
drive forward new innovative methodologies 
and access technology development and im-
plementation to advance more inclusive and 
equitable instruction in K-12 and post-sec-
ondary education. 
